Lecture -2-

2. Natural Response of an RC circuits.

Applying KCL at the circuit
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The power dissipated in the resistor is
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The energy absorbed by the resistor up to time t is
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The energy stored in the capacitor is
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Notice that as t — @, wg(®*) — %C‘Vﬁ which is the same as w(0).
the energy initially stored in the capacitor. The energy that was initially
stored in the capacitor is eventually dissipated in the resistor.

- f

dv _ 1  dt +
P U—C idt + v(fp)
dt "ty
& ———— | & v of capacitor

#:0ad) < ghad
Aaiy) Al ) Sl (Al Ayl 3 ) Flidall s a3 U8 ) (< 0) sha (10 sreal o) e Jad) oy
Aadall A5l Vo

T el Gl liaa Q5330 5 530 a5 (12 0) Dt b 5) (o 5S) ey 2ie U Al juadi aay
et ol gl DA (e (At t > 0) lgmaen Jsad) 8 Ay slladl) jualial) 48 5 y(t) Ll sil) Al



E'XOW\?\Q E-——-—IO\S\U\EJ/\\W\ Ae UM o beun ta Pasi e AR Lr
i S

At t-o ,M&N\&TA’\ moved +°fPOJ\ Hd\n } V\O! N
@) \!c(,’c) , B Y& Ab® ) Letal e%%j CJ\&SIPCL‘\‘ZQ! e foks

\o_

/ (SQQL% K 6° K2
- ot t<o (oo aS}\(\\“° \
{6 kAt -

olon

4y

b) Volb) = Ve(B) »

| +31 |
- _fooe T LHE =|boe Ve
g T o

@loﬁ) = L © = o < e m A =9

R/boJL Z;’k/ﬂ' -



o) power dissipatedy Ak o s

()= ;ozce) Y R

_ast V-
“(e™™) %éor.m

ke boted energy

'thok!t.

(o2
wéeoL”J. P oodx

° o
CJge e W
o

T ] |
Excwr\AQ @ —
) , o
Rl v, ) vl ) Ve a1 (D) | E_’_,)L
@ we , wrg MRS [@ i\EMF iﬂ@@
- v 7] +
* + e NS ol
¢ c,Ca :’259[ 24 T 20k ,
A
555}2@ - 4}4\:
S+80
2 -6
T=Re = 25010 % Y0
=41 See
\ = ooy =4 =% v
_t
J(E) = Vs € /T




@m }n»-/’z’“Ta( ene/rga Sjr-orc{,g N C' IS

2
2
ARY)
4 sk )T = 40T
-2

' -6,
ko= +C "(29_2 -;chz@m )(ﬂlr)xfé%oﬂ .u;
@TL\Q l-o'l'aA 67’1?}‘2\‘1 J}“Qdm .p/l.g <. eq‘oq\c;},gy-j §

@) ks E—+2 |
. \I‘C‘(’)MM) V"—\>\/;-——b"2/@

u(lc).-,@/yfé:%)\, —A N2 —p +20
- - } yA

by 2” (5""2")@'65‘(\{00):5%0 MJ-



N ene gy deliv evesd 1 tkee 2o ¥ vesisfor s

R0 Q0
‘*’fy pot— = f Aoge 2
0 . d 250 03
.~.Ce~n))ar'}ng e I’EJ’WM‘S OL“QiY\,&/\ 1 © ow.o/(@ S 'N‘évl-\

200 ﬂg;(g}?&d ~ 5000 ) MT

b = goo MT

Ergle £ I o R Cered induchss )
Cd R0 12, 12 ke wye 1Y ) L e
© w, For pam%\ ndud> s - S

€ W'S}:Q@l "N induders gA T = 10
as t —» 00
@S)iou)'/*k Lo bed energy JQH\MRA
boihe R nefwerk ec;um\s e ak £7°
di feorence belnrewn e
yes s In @”’"‘A@'
Llz — EL fﬂ
LQZ}; L\'\'\/'L’ 5120 )
7 Rea J(10 /715 ) 4 ] /4P
i1, = 3+4 =12 A —> U)/{ :
5o - L e 25 Y2
»‘“_T:%; 4):@ =% -
) ;/ £/o-S - ,
‘(€)= 12¢e L
| -394 -2
p G A -2
T K FL3et]

o)
-—_\? -4} (e T €0>] -¥

. L
PZF 9&6”2,6\ UO\E ,44'7‘7 »-<£"'3,6€, ?/+9-6’X\




_t,
_ 4 g N .ol - To, @

lo =
2 L2

2t
\ 55956' ot — 4

i

e

2.9 |
'6 248 -2t ‘Q y ‘I.L]/o
2 b
bt k) - L——‘” 2o =98 €

10

2t
_ i) p—" = s36e A atlpe
15410

@’Tva iniFed eﬂergj stoveol 14 Ave \ﬂo\\w{\d\,\s NS
N
w = Sy »,(59(64) _/ 160 | ,5

o= Ll I, = L (2 (16) = '60J5

*"—:’—;‘Ekv
e o
N ' U\ /J)’
w = 160 + 160 LENE YL

| 2) energy as %%w

| 29 . f .§ A " '

' ., > | —> ‘ '
I, = V-6 -—y{i u gy L e )
PSP —}/“?1 =iz —> 0 o oy 162 &

tyc
° \'Mb P U
(SN, «}ai—o} a/(’b@‘b‘s — Z 5,«/;0‘.-\: Lo
AL)2
we L (S)EOT g GO
| co ~of .2 )Ao(g b A ) D)
Hw=l p.db =) éur)'dz | P o e Sl
| ° ‘ & L S =, )
et e 8 Lokt 2Jl\5l€ ‘ 10 M5 t=o §5
={ Cize ;

e P 340 U UL 2508 st 5l o 1
C 4N SLAL Sl HESL, ey



